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AC VI -SSION Nl MliPR: W^^oM OAPH S 
IKKlAliMMMI^IR: ,2M:11S2^ 
I I I j ,.. Improving die el fect'v encss oi non-viial geiK 

transfer 

methods 

Al -rHOK,S): I iui- ScV Wen: I i 1 in I long: IW I atrick: 

Stoicheva. 

\ alalia; /hae. > ah 
( ( )RP< )KA I I S( )l ROO Membrane Hiopnv >ics 1 aboratorv . 

Rosvell Patx < aneer 

Institute Mulialo. NY. U^v-.l V\ 
S() , Kd : ( cll.dai A Molecular liioleiv I elters I 1 ^ >. 

" ,Sunpl " u, (1 pb,siewM' Memb.au, lrun>poil. IM. UT-lln 

( ( )|)| \" OM HI I i . ISSN. I 425- s I To 
p l H[ , sl)l K rmvcrutv of Wroclaw, lust, lute ol 

UioJ'ieii'kfv Mep. 

of i reneti, Hiochemisfr. 
IKK TMI V I VIM " Journal: dencra! Kc iov 

I \\( ,1 \( .1 ImuliOi 

Mi ,\ -o .o... xMdi 1 5 rets., and disei.s^ ,on on the use ol eationi, 
lipids and ikelmporation m n ( m-\ual iieue traiister 
melluHU. t-r \\k purpose o! mipnnmi: eene d-:lncr>. 

|M WSWIK l.vOl IS4 ( AIM IS (Oni-M(dll 2iM)2 A( S 
M ( I SSi()\ \1 M1M K l^>')-U4-2^ (Ml'l 1 S 
DOCI Ml \ I M Mlil K: i;u) .v-4SS<) 

, n ! p : Opntm/ationot l l:etro P oi Ll lion lor Hio,n,mi,a. 

!■ \ pcrinienis m ! i\ , ( -IN 
v nioK.Si: ' Mddnim. Kosjlmd A.: Howl MidiaeM Ony. 
Swce lie,. 



Kkluudson. SmiiHi 
, ■,„<,., ,k.M I M-rWI vi„U,.,'ltK!,,n,.|r.ln«^"' 

Nirm.iivjl am. 

H,rnun-tiam. lil- 21 U K 
v)1 Kl , Bu^hcnikalaiullMophssiealKeseareb 

( PiniiHii leatioiis 

i i woo ). 25'i( ! ). 2.^-2. ; ^ 

CODI \ !iltl<( 'A 1 '- !^ iiitdf,-:''! \ 
pi |il Nil K Aeademi, hi- 

Dot , Ml \1 N.'IM Journal 

\H ,oniKodu,e,ni,,,lNsnialln^N..^,elulonotpernKale^^^ 
■ nl ,, nV Hanenatu,,db,.ele,tropoiat 1 onolh,tasKs,andn 1 os eltk u , 
obM.ne. Althou.hmsi.oi.omp.eleNbem.k-he M-d u , ie h , 
Ulllpt ; illalh . n „,eiN,anb, P ameat,d e, -t a si, on, adv anuu, 

° VL a r ,| oM c ,el' pernvation l„hn, M u,s. I iere „ doenbe ibe potential 
^^^ctteehoreleetioporaiton and ho, t, dern e eondihons 

X ' h avo,..; these and assure Us use tor bioehem. ev P i> in live eelN. «e) 

l'JM ( ' Aeadeime Press. 
RIITHIM IM'OI M: " 11 II Kl AKI: 1 1 * 
pi l-i Ki \( 1 S A\ All Alii. I I OR 111IS 

' KPCORD AM ( IIAIIONSAVAU Alil l in mi- 

KI I OKM AT 

1 -4 .\\SWI-K MM)I 1X4 Ml Dl INt 

u ( 1 sSlON V. Mlil R ^()421P ^ 5I !)1 1NI n , 

I MINI MAim.K: SM0421 17 IMbMed 11 ): -M S(,/04 _ 
,H I |. : (,ene iransler Ironi lasted lipovmics lo specilie 

NmphouleelNln t-U'ctroporation. 
AN IIDR: ' MuclMMl euisluMeMdlanl Jonak/ I 
COKPONATI-.SOI RC'K: Department ol ( ell Mu-logv . Smith khne A: 

! ,V ' ldl , aborutones.K,ng of Prussia. !>A ^4.K,27W 

s()! ,.,1 p R (), | | |)1N(,S()1 HI! NA1I0NA1. AC ADIAn 

C)l V 11 V In! TRHSTA IPS OS AMI RK'A- (\^ ^ ' ^ 

M>2 ' ] Journal eode:7S0SS7f>. ISSN: n()27-S424. 
I>, u i '( )l VI RY. Pnited States 

„(,(■', Ml \ I I VIM- Journal: ArliO,O.IONRNAl AR I K 1.1 ) 
[ AVd AO! : 1 nglish 

l-'li 1 SI C All N 1 Pruvit\ Journals 
| \TtfY MON TH: t^ ; S12 
i-'NTKY mil-'" I ntered SIN- H)MO0;M)X 
PaslOpdatedonSTN: lMMlin^lX 
I-ntered Medline: 1MXX120M 
AB ' a-, unilamellar liposomes, coaled with piotem A and 

' encapsulating the gene that confers resistance ..o tmeophennlie acid. 

ttC u,,d as a model system to demonstrate gene ttansler into specilie 

Kmpiio-d , 
' ells Protein A. vvliieh selecliveK recognizes mouse lgO_a 

antibodies, was 

o-upled to liposomes lo largel them spccihcallv to defined eJl 
t- pc, coated uith ln(.2a ant.bod>. Pmtem A-coatcd liposomes 
bound human H U mphoblastoid cells pre,n,ubut,d with a mouse 

" ( ami-||| A monocK-nal antibod, but failed to adhere to cells 
Oiallcm:cd wnh 

■m i-Tclevanl I aniol 1-2 I anttbodv of the same isotvpe or locOls 
in cubatedintheabscn,eolanl,bodN. I ran^ tectum ol target cclN 

bound 

to protein A-eoated liposomes was achieud b\ 
cleetroporation l h,s step was essential since only 
dectroporaU'd c,!N sunned in a sdectiv, medium contain .ng 
rneophenolie acid Iransfeetion eftlcene;. with electroporat.on 
ami tarred liposomes was as etlicient as co.uentional 
pvocedures that used uneneapsulated plasnmN free in solution but. ,n 

lhC laner ease, cell selecm iu is not po»,ble. I his technique pnw ides a 
methodologv tor introducing defined biological maeromoleeules into 
-pceil'.e cell t\p,s. 



I M \\S\VI ; -4 Ml Dl IM 

J) J | | ,,-..C..ans,C, ..K1I..KI- I." PU.-.NU.HlcclUH.I. l M l -s 

\l lilt )V l\>lr\Liis I ill 

( (1R ,.,.KA-.I M.I P( l In.nu.u lorlMan.ScK.Ko.s^.lo.cu,. 

l,1Vtl " 11 "" Lelmoloe'. 'I HI'-I lll-/c.ilt..in..'..nch 

yl[ |(i | ( IHA I' ll \|)\IIO\sY\iruMl \l..l'"«" I- 

j iJS-^dS; til Ll:S^I"!l 

; ma \< - ' ;: 

di i j ( ■( ii '\ i k \ ■ Netherlands 

I;!', NUMiM'l- : ,iV 1 K,c,IOM,.A, XRI.CI. 

U.-:ieral Kc\.cv : ( K I \ II A\ i 

, K i \ II \\. M IOKIAI ■ 
| \M,l \< ■ I l.ns-lixh 
I II | SI (t\1l VI : I'r.ontx Journals 
IVIRVMOMll: 1W105 
|.\I|.A l)\H I literal SiV 'Wll.nll 

laxtlpdalcdonSIV I'WIOW^ 
1- literal Medline: l'J'H<>521 
\,i v.,n,oa.:.cnu.,i-n,cd,aicd gene Hardier proudes a ,ou..nc and 

C,1 S "sum ,or a * arictx of plan, specie, • ^ this biological > ector 
, K A no: Iv»cut. luncnon »ill. ..»p.-™« plum spec.es. m.nvrm.s 
aPunai.w app.oachcs have been -Imbed. ( >f those, direct ,c,K 

,ra "mopr,.u.pluM>. microinjection ami biohst.cs -c been demonstrated 

l " he elk.'IAe Other,, tor example xiral sectors, agromfection. 
lipos.,..u inicct.on and electrophoresis ma> luxe special 
althouyh transgenic plant, haxc no, been pr.xlucc.1 by these 

teelm -1,111 1 ' el. ,. , 

I .-.,„„ muhods bascc, on pollen translnrmal.on. the pollen tube 

M pX .saturation, incubation rf*> seed, incubation oftisM.cs 
ipoM-mc fusion ui.h tissues, maeminjcelion. laser treatntcn a , d 
.Ltroporath... of .issues no proof of integrum c iransloi nution 
,,avalahle. so far. and it isd.tfic.lt In envisage ho« these 

m ™lZ produce han-gcnic cdK and plants We discuss <u.«h> 
Vi-onaetcnun, does no, .unction *ith all plants, lb) what met s and 
d-Uanlagcs *e see for the ef'.e.ne methods, tel uhal possibilities 

WC , ( „es,e fo, some of the other approaches, and (d , *h> «c do no. 

e\pci.t f.e 

remam ng tines to be >uccesstul. 

1 ^4 .\\SWI K M<)1 ; 1S4 Ml I'l 1M 

.\crissioNNr\mi-R: wwiu N11 1)1 ,Nl t 

I )( )i rMiVlM MIiHK: <>2'^1?2 PubNIed II): 1 oM I M 
, m i-; Increased binding .^liposomes to cells b> elects 

irealmcnt. . v 

M (hernomordii I \ : l»apahaihopoLilt» D: Kong I \ 

COKPCKA l l- SOI KCI - I )e part men t of Hiochcmi str> . \ ni\erMt> ol 

M'NMC^U. St. 

Pan' 

< ( ,M ,.• \( ! \l Allil-K: CA \-.UO(NCli 

i ,\i :xi r i \u Aisi 

s()l . RKK i!IMK A I 1 iUOlMIVMCX AUA.il'Nl Vn 

IS, 1 1 ) ~0 I 1 i 

l-urnaloukM^l-Mrv ISSN : ()( n >d-3 ( i ( 0 
pi u i { )\ \ ) l-A' Ncllx'i latu ; s 

MIM AN Journal: \rtklc: . J( >l KNAl Al< 1 U 'I 
| ,\\( .1 ' V il- l ivjiish 

! 1. ( >| ( All \ I . Prions Jo inuiK 
| \ 1 RY \H)N 1 II- I'J'Oil 
1 \ [ (<V [ ) \ II l-nicral S I \ : 1 ■ fl 

ia^ll pdalaionSlA loTiPo;. 

1 mcivd Mcaim.c: loo:o!:o 
XK IlK.nn.avcolcio.in.ncKlircaln^Non^nilcrac:!^ 



imlri ,,lnr ,li,,os«,m-s, wnh annual cdis uus n^nuo.ai 

| v " ,1., ii.-uiv^-L-ik-c a-ax bas^i or, llic i l^c ol ihc li|X>MMiUA 

iv. cub. l-lnd.ox >P >rcnc-L.v^l..^uilonK ^Kl ( lllMS. U 
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a ; !;t(UU l! LlU pplKuUonot , slior. ,Avtn, pub,*< I mcroscoiuK of 

\x .^.h^p,^! alK.np.^,o., us,b.VM.IIal,n 

sPjnilieani.n.-ivthan^nnc^inacascoMho tluor^ciR-c 

uitheeFs ll-epll-sen-ntiut;. ol the excitation speelui.not tlk 

""'Its intcraet.o,, «.,h the M uenehe,- .ere used to determine the nature o, 

" K „ hl .„„,„e„o„ as ,he increase ol the lip»s...n r bnulmp onto the cell 
Unacehu. not the consequence ol a pron.ol.on o. liposome 
iiptaLe, n.ouic cells Iv.cndocuosis, I he h,,her a.l.n.l) -r ne 
|ip„son.e caused h> the clee.ne f.eld has a lileiiine o se eial 
P1 „, u ,e- I he possible .elation of theclleet described to the 
eleetroporution of edl ntentbranes and to macroscopic changes ,n 
meiiihraiie siiucture is discussed 

| ^4 WSWTH ""Of 1X4 \1I I)I.IM 

|)(K I MIM \I MI!I K: ')33(0.-.' I'ubMcd ID > 

■ | m | l ,eede,Hl.K-x,os,s,nlnin,a,,nbroblas.sb > elcc.r,cal 

u IL ' |V (, lo-auer M: lee W:\lcOilloch (A 

(OKPOKAll SOI l«'l: laciillx of I )cnt.str> . I nnersilx nt l.mml., 

( )nianu. 

SOI K. I : l ; ' na 'l XI'ld<IN11Nl AI .(111 Kl SI AK( 1 1. < 1 Sep , 
Journal code 0373226. ISSN: HI. 14-4H2 o 

1M 1^ i '( )1 \ I KV' ' ruled Slaks 

i SiSI fVI-l:: Journal. Article: (JOI KNAI AKTICI 

j \\( ,1 AdI 1-ngbsli 

j. si (All N I : I'nonu JoumaK 
IMRV MONTH: \WW> 
! N I HYD Vllo l-.ntercd SIN: ARM015 

Ij.tlpdaied on SI N IWIO'.: 

InlercdMedbne: 

Mi Fketroporation crcaics tranMent pore, through uhieh exogenous 
' n,nieeuleseangainaceesstothecel1cytoplasn,llo,exer.thc 

Cl °cxait associated ssith tins phenomenon may perturb membrane- 
dependent 

c\ ents siu h as endoevtosis I o measure the el teel ol 
elcctroporaticMi on endoevtosis. suspensions of human pnpv,\ 
fibroblast, ,ere subjected to 5-ms electr.eal discharges, allowed to 
avt ncr lo, variable periods of time, incubated xMth tluorescent 

P "S"thcn .naU/cd hx How cytonKiry. Incuhation ot^loctnjp^ed 
f,Sroblasi> uith ITb'-conjugated bmine serum albumin (USA I to 

Ulh n,o,ties on cell membranes nonspecificalK demonstrated a time- 
dependent 

inc^e of internalized probe tor up to 00 mm alter 
ck'ctroporatioii. i'retrealment incubation ol cells tt ,th 
^tochaUin I) abrogated the increased mternah/ation ol 11 II -I^A 

l,ll Xtr»p»rati»n. ( nmpared to controls, lluorescenee signals due to 
irl ernal, -at.on of surface glycoproteins u nh II I ( -concainr, aim A 

" C h-^cra-ter clcctroporation and treatment u.lh endngbeosidase 
|.'or 1 1 t.- reduce prnbe associated xxith surtace membrane. ( ontoeal 
m,crosc.Mn continued intracellular labeling and reduction ol 
membrane-assoeiated probe b> the en/>me. A>se>smeni ol 

nonspeci Ik , . , t . i x. 

IIIC. ( ,n A labeling of celK bx pretreatmcm vMth alphaomth>l I )- 

niannoside „ , . 

,|„,ued that lahchn, uas laoacK , u-'., , spec.hc < ompa.cd to 

eontrob. ,. 

dectr«,H,mti»n .nduced a W.. increase ol internal. /at.on ol 
luu.e. eliou. a llu.d-pluse endoextosis marker Dual lluoreseciec 



•.abdnv^nm-mlvancp-. r h..:,puL, l,> I ll« ^ ' " 

demonstrated 

merged acidi Ik ation altei eleeti oporation that v a > time 
dependent, indicating that electropoiation induced moie iapid 
L ',nr o: mcmbianc lipid into emlos..inai compar'nicem I hese data 
^mme irate that the elee'.neal hekU used m eleelro|.orat.nn 
,'„■ Mt,hlasf, ,ause anactni-dcrcndemiiiaea.cmtP^ntcnkiii/atMn 

0l , ]il! . VI . lhKn ., v nn 1 po,^:^^t^^nll!K'aa^, ( !;,n, 1! a■^ Pi-lv 

cnir\ m 

to a^.: ul ■ 1 ;■ nu; compartments. 

1 M \\s V. I !■' 22 Ol P4 Ml Dl IM 
\i t i sM( >N * , I MM K: I'i'i-Hrfvli. Ml ['I IM 
1 )()( I MIM M MBi K PPMcdID '^PM 

IIHI ■ Improved transection etPienc; o' P-ckeimjonadal 

prmordiLd germ all^ Mm he nroduO-eii of transgenic 

poldtlA. 

M IHDR; 'llony Y II: Moon Y M .Kong D K: Han J > 

( '( )R.P( >K A'l I SOI RCI : Department, of Animal Science and 
PchneloirM allege of 

A-jnculture and I tfc Sciences. Seoul -atmnal \ nucrsitv. 

Silicon. Korea. 

M)l ,,a [ |RANS(d NlC KIM AK01I.POPlulP<4P4■- 

PurnaleodeP2<)M2C ISSN: ( ) t >f»2-S:-" ! 
]n 1( ( ( ,( \ [ m i M d WD I nilM Kingdom 
[ )() ( ( M| v| IYPP Jourtah.VtPc.iJOl K\AI AK1K I I > 
I \\« d \i d b.nghsh 
I II j S |. ( All NT Priontv Journals 
FMRY MONTH: 1WP 
IATKY DA II I tiered SI N : 1 WPP 

| a ,t \ pdated on SIN: HW<2<)2 

I nered Medline: P W 1 P 
AH rd^tropiH-utionuaa^imonnvdHKlofl iNAirai^tcOion tor 

mam 

Apes ol eukar>otic ,elP hut has no! been aMenntcd m a\ tan 
primordial 

iicriv. cell- (PO(N). ON A ;.ptake in chicken primordial germ cells 
(PO( O ^a. 

toted a>iiii! eleetioporation with and without umietinl miMomOi 
< ] >MS' 1 1. Oonadal f^uc and chicken civhry ni„- fibroblasts (CI M 

"\soiakd Horn mda> o\l embrvos ( stage 2P. ttatis'ectcd with p( MY 
beta 

can- die bacterial lac/ gene, and cu, hired h-r 24 h. ( ionadal 
primomial germ ceMs (gP* KM "ere punfied l-nm culture tiding a 
1 icoi 1 

gradient. 1 he addition ofl)\1S( ) sigmitcantK increased the 
tranPeebon 

edkienc', of gPO( shut l ad no effect on chkPn embrconic 
fibroblasts. 

Hectropoiation oPPC.Cs suited m an SO", iranstcetion 
e'Tim.Micv compared with about P" „ observ ed w ,th liposomes 
Apprommaleb 2( K Mians'ected gl'( K s uce rnected into 2-da>-old 

l ' U p l avipie-nt embr- os and the eg^ ^ere incubated tor an additional 

' \;a\, " .f davsnrtohatcVing. 1 he exogenous -etc u as delectable in 

<r<\, and. 41".. otthe fi-di:\-nld (s'age 2^). Mima;. -old (stage Mi 

'"Imnuo, and hatel ed chi,ks gnnads. resp.ctr. cb. . IH K anaKsis of 
l)N\:roni 

the hatched ehiclo shourd that exogenous lac/ I)\ \ «as detected 
onl , in die 

^onad and not the liver and heart 1 hesc results nulkated that 
eleetroporation v as a suitable means ot -ransteeting aMan glH ( -s 
for me 'joa! ot' pve-ducing tran -genie poullrv 
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a , Vast one oi tin: tiles Kefet to file speatie h<;lp messa-es 
(1 , ;hc siV ,1 ||)| tile tor inloi-mation on loimal-. available m 
i!idi\ idua'i files 

K| | M| K DIMM AY IOKMM H »1< M I Ml I s 
i i III 1 )M M 1 1 ) end 

■ d us 

,1 II i 'I |( )M I ' 1 N i I Kl I) M P^ ^()\(i:ofl 2ni,2i 

| if 1 'Mi 1)1 IN! iilOSlS. < AIM I S'l Nil iM DAI hv'O^ON 
fp ( )M 2Dii2 

11 4S2 S NIK i-M >( I ! 1 Ml I > 3 Nil D ( 1 IM >M< )S( )Mi 
IKANSI 1 K 

12 1 I S s 2 S M M 1 K« H'ORA I" 
| ; 2 S I 1 AND [ 2 

I 4 2 DIT Kl M IN «) IM "IM K All S Kl MO\ I Di 

1 ^ PVS I I I ( I R( ) 1 RANSi I T ' 1 

2b S "IKANSI I (I AND II I ( IKK " , 

| - :o<)s S IKANSI 1 ( 1" AND IM I SI 

I s .\-2D()d S ( 1IKOMOSOM1 

|W 41 S 17 AND 1 S 

I ],) 22 Dl K KIM I ^HS Di IT K ATI S KIAH)\ I D) 

I ] ] i.;745 S 1 2 OK i 5 OK 1 " 

[12 2 S 1 1 1 AND 1.1 

I ] ; o S 1 12 NOl \.) 

| ;4 7-! 5 S I S AND 1 1 1 

I ]5 S31S22SMK Id I l-.OK MIMDOK I 1KOSOM1 

[ | (i 12 S i '4 AND 1.15 

M- o [)1 I' KIM I (4 Dl IM KAMI S Ki.MO\ ID) 

I is S25 S 1 1 KSil 15 

1 p.. 1 ]^2S S 1.2 OK 15 

[ 47^ S 1 P(S)I 1 ( > 

I 21 2S() Dl T' KIA1 1 20, -W 1)1 M K \ 1 1 S Kl MO\ IT)) 

[ 22. 2737 S I ARM DNA 

1 22 o S 1 21 AM 1 1 22 

I 24 1S4 S 1 21 NO T i^'- i^dd 

- ■ s faes or cell >ort': 

] 2> 22-471 ].\< S ( )K (MM I SOU TV 

■sll and 125 
|.2f, 2 1 1 AND I 25 

■ -dupreml2h 

!>KO(d SSlNOi OMIM I TIT) FOR I 2e> 

, 2 Dl K RIM I 2(> lO Dl IM It A ITS Rl VU)\ id)) 

-- dti sol -2 

■S()1-2' IS NOT A\ Al ID I OKM AT I OR II! .!■:'( AIMM S 

[he following are \ahd formats: 

AHS ( d and AH 

Ai I HHP AH. 1ND. Kb 

A pp s Al KKAl 

I^IH AN, plus Bibliographic Data and IM table (default) 

C .\\ I is! of i A abstract numbers without answer numbers 

Clilli AN plus Compressed HdTiographic Data 

| \j ( . dCimiteii lend of each field identified) 

DM AX M AN. delimited tor post-processing 

\ \\\ AN. IM ami KKAl m table, plus Patent I arniK tlata 

j [UH AN HIH. plus \\iwn\ ! AM 

l\D lndcMng data 

U>( ■ hreituitional Katuit ( lassi tieations 

MAX M 1 • phis Patent 1AM. Kb 

PATS Kl S< ) 

S\M ( ( .sX Ik Si. II 

s( \\ ( ('. SX. IT S i. I I (random dtspla>. no answer number 

S( 'AN must be entered on the same line as the D1SK1 At . 
eg. D S( AN or DlSPl AY SCAN i 

SID HIH. IPC. and NCI 

| ABS \BS indented a itii le\t labels 



I u j \l I . mdeiued villi text !;i!uK 

in Hi ------ iiih. indented ^ it'n w\\ koeu 

[M \X, M \\. indent. V ^!tl' 1^ hliu ' K 

ls | | )------- Nil), indented vUhlcxOahcis 

oltlli W. phi- Hihi o^pnic Data .original) 

( >imH ------ < >H!H. indent 'd uill text labels 

S [illi - Hiii. no citation 

SMUH H*'li. n ° '-i^' 1,0 '- 

ijll ■- — — CcuC cot lain- it: hi! terms 

,,|||M)--I<-.U A.U '■•'.( I .<■( and index ficldiSl audit) 
eonlair ing hit icons 

m I |.>\ III 1 R\ anu r * teM modi fieuitu <n 

, |, j s , K ...... Mil RX. us u xt modification. Us ( A index name, ami 

Us structure d agran 

K) us | l<\. (l , i,xt modification. Us ( A index name. us 

"structure diagram p«us N I I - and Sl-O fields 
,-HI IS H< ----- hn-M Mi i l' V ^ ^ modification. Us ( A index name, 
and 

Us structure diagrar . 
MUTM-Q ----- l irst UN KN. ^ ic\l modification. Us ( A index name. 

l[> structure diagram., phis XI I and Sl (,) fields 

KWK Hit term phis 20 words on eitlier side 

()(V Muniv^uMenurrencc of hit term and field in which it 

occurs 

lo m, pla>ap an,cuU^ 

.odes, for a bst of the dUp'av held codes, enter 111 1 

anarrou prompt (-r h Au-upks of formats include: M. I LAI - 

Tl'lNI)-' I I SO You ma* recite the format fields in any order and the 
in U,nnalion XU |1 be disposed in the same order as the tormat 
spec if. cation. 

All of the formats (except 'or S AM. St 'AN. HI I - I MTIM ). 1 1 1"I'K"N . 

I'lUrs'lV 1 1 II Si (,) II 1 1 i SI k>. KWIC. and ( K ( i ma> he used * ith 
DISI'i \Y A * '(' 

Kniai c specified Acee>s,on Number. 
[.Nil k DISI'I AY 1U1A1AI (lilH):end 

■d :i s,> 1-? 

-WSWI-Rl Or: t M'MS COPYRlOl IT 20>2 ACS 
Tl Detection and interpa latum of mutations using annual cell hosts to 

^pvess human genes p-csent on a single co P > o! a human 
chromosome 

SO PC 1 In:. Apph. 14") pp. 
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ehiiHiiosome> I and 21. 
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\ii , on ,tru,'tion ol Citomosonie-pe, 1 1 ic xeasl artilloal 
thromosomi-iVACiirnK»n^ from ,,,1^1 Cnomosomes ^as 

HMnCimmatedra^baC-as.oeiated ^ Mb ! irst generation lolal 

^'v' \C nhra, ,e,. M.eb as the high Ireep ene> otCi, mene YA( N. and (in 

l ° p U >Moe an allername method tor genetaluv, ehromosonie-spceifie 

^ A , ( ,i ir ane, ,n addition to ,M>lat,ng such c,llcctions bom a total .enomie 
l PUar , ( nromosome^peeitle Y AC libraries highly ennehed tor 

human . . , 

chromosomes 1 (> and 21 ucrc constructed. Ii> maximi/nig the 

pcrc-'iitaMC ot 

hag.rent, ^itb tun hgatable ends and pcriormmg >east 
iransfon nations 

v.nh .ess than saturating amounts of UNA in the presence ot earner 

DN.V , 

VAC htvanes with a low percentage ot chimeric clones weie 

ublaineo. 1 be 

smal'er number ot \M ' clones m thoc ebromosome-specitic 

^''^aluces 'be effort unolved in PCK-ba^cd screening and allows 
hvbndi/aoon methods to be a manageable screening approach. 
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, , | | \. Introduction of YA( s containing a pulat.xe mammalian 

replication origin into mammalian cells can generate 

structures that replicate autonomously. 
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\H Yci.t artificial chromosomes ( N'A( N > containing or 

lacking a bioehcmicalK defined DNA replication origin were 
iraiisferied 

Ironi seasi to mammalian cells ,n order to delermme whether 
nngiu-ucpendcnl aulonomous replication would occur, A specialized 

^ ^..tor was designed to enable selection for YA< N in mammalian 

cells and .. ,■ 

lor mnnitonng N'A( ' abundance in individual mammalian cells. All ot 

Clones . 1UK |e w itli linear and circularized YA( N lacking the origin and 

"^'fnnie clones niade with linear and circularized Y V N containing the 
origin 'egion contained smgle copies of the transected > AC . along 

^ U \ anoiis amounts of \east 1 )N A integrated into single but di Cerent 



Ownnm-mmd m!cs By o>Oi jsl. mo Uan^orma; :S i.cin c*. Pom 
ciuular /al V V - containing the pOam : icnhcaPon ,,-igin vmwu! 

\ CIA 

hctcroe -tn.-m^ YA< copy n..mbri ami nuncm^ integration 
W hen ailal ■ /cd 

jltLT m ..m generations o! in Mtm propagation \nal\si-. ot ho'di 
clones al 

atl , ;iI p i; nK ; :it!u lusimi ir calcd yatnuYy M/nl lAiraehintimsnmal 
y M v -.p., MmctuK- u-niur.^vil ol the .a U aei n ohmm ■ ma 1 element^ 
n Hind m 

,nmc c/lf harboring ampht icd ..Mies I he data atv consistent with 

the . ■ I 

mterpnumou tha* VA( s containing a biochemically dOmcu origin ut 
mphca'io-i ,..n initially 'cpbcatc aU.onomously . followed by 

mi. i multiple chromosomal locations, as lias been repotted to occur in 
man v 

c\amp'es o 



hca\ y or iiuht chum loc: can be em ei 

dcU'lop 

mature B-ce 
i u Hire e 

ut' a B-ccll lymphoma model 
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I n IP; ll-cell tumongencsis in mice carrying a yeast 

artificial chromosome-based 

iiviiniinniilnhulin heavy e-m>c translocus is independent or 

the 

hca\ \ chain mlron enhancer ( 1 mu ). 
\\ [ H()K; halmno t . /oi. \; Nicholson 1 ( ': Binder ( '; 

BrmzLicmairi M 
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AB \\V ha\e user. VAC (yea 4 artificial chromosome) 

technology to create large iranslocatiot regions where the e-myc 
proto -oncogene is coupled to ^vc legion of the human 

inmumo-jjobulin 

heavy' chain ( Igl 1 ) locus I from VI 12-5 'Trough to ( di Ita ). ( lr mene 
mice were 

obtained from cmhr\onic stem, cells earrvmg a >mgle copy ot the 
240Tb 

lull L-m\c translocation region. H-ccll tumorigenesis occurs in the 
iransiocLis mice. e\cn u hen the enure i-.mu nitron enhancer region 
betw een 

the joining segments and ^Mtch mu is deleted. I bis demonsfates thai 

as 

\et unidcnlitied regulator, elements if the Igll locus, independent 
lioni 

the knoun enhancers, arc sut'Mcicnt to cause li-ccll specific actuation 

of 

c-m\ e alter translocation. 1 he phenol; pc of tumors from Igl I c-m\c 
^ AC 

transMcnie mice with or \v ithoul I mu ( Ii22"- . IgM * igl >' i n 
remmis ;cnt ol 

Uurt ill's Rmphoma A rapidb. expanding abnormal D-cell population 

Is 

present at birth and accumulates m bone marrow, penpherv. and 
spleen. 

well before discrete tumor establishment Molecular analysis 
identified a 

clonal nruiin. with rearrangement of one mouse hca\> chain allele 
retained 

m tumor cells from different sites, whereas subsequent 
rearrangements nt 
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I 1 | | | Mammahan urtitkiul chromosome pilot 

pmiluLlioti faciht>' latgc- scale isolation nt t unetioual 

sa'elhtc l)N A-basa 1 . artificial 

chromosomes. 

N l 1HOR. de.long<i. ICemus A M. lelenius II. I'cre/ C h. 

1 )ra\er J I. 

I Ldlac/k> ( i 

C( mi'ORA I h SOI RCh: ( hromos Molecular Systems. Ine . 
Vancouver Hi dish 
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Journal code: S10252S. SSSN: 0 1 <Jh-47o3. 
p( B. ( ()l N S I mtcd States 

[)( )( d M IN I 1 VIM : Journal: ArOc e. (JOl 'KN Al . AKTK'I.I ) 

I \N( d \( d I .nglish 

[ H I SI ( iMl N I : Priority Journals 

INI RV MONII1: IWJII 

| \|RY DA I i l iitcred SIN: 20000 1 1 3 

1 ,st 1 pdated on S I N: 200001 13 

C.ntcred Medline: W)\ 13') 
AB BACK( ND: A pilot production facility has been established 
to iso ate 

mammillian artificial chromosomes al high purity by 
uvnn How cytometric techniques. Dicentric 
chromosomes have been generated by the targeted amplification of 
pericentric heteroehromatie and centromenc DNA by activating the 
"megarcpl'cator " Breakage of these dicentric chromosomes 
genet ales 

satellite DNA-based artificial chromosomes (SA 1 AC) 

from h() 400 megaba^es. Ml : I HODS: for large-scale production, 
we have 

do eloped cell lines eapabk of earrvmg one or two SA 1 AOs. A 
SATAO. 

Ixcausc oi a high adenme-l'iymme (A l ) composition, i^ easily 
ulentilletl 

and sorted bv us ng chtomcMiiycin A3 and lloeehst 3325S slams and a 
dual 

laser high-speed (low eytometer. A prototype SA 1 AC (00 
megabases ) 1 as been 

character! -ed. ITe prototype SA I AO has been isolated from an 
original 

Rodent human hybrid cell line and transferred by using modified 
mieroecll 

fusion int" a OHO production cell "ine. Kl SI 1 1 S : Metaphase 
chromosome^ 

from this production cell line were isolated m a modified polyamme 
buffcr. stained, and sorted by using a modified sheath buffer that 
maintains condensed chromosomes SA I A< N are routinely sorted at 
rates 

greater than 1 million per hour. Soiled SATA( s ha\e been 
transferred t- ■ a 

\ariet\ ol cells by using nvcroeell fusion technology and were found 
to be 

tunctioiuf ( ( )N( I 1 SK >\S: By developing new SA I A( ' containing 
cell lines 

with lew.r numbers o-A-hromosomes m coniunction w ith operating a 
high 

speed llow sorter we ha\e et feet l y ely generated an efficient 
production 

facility geared purely for the isola'ion of SA I M s. 
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1 i n |-; A flow i\1ometr\ technique for 
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\li MAC KOkOl ND.l snyg artitUTal chromosoim' expression 

s\ : .icms i A( Vv. we have developed a unique and rapid screening 
technique 

toquannA deliver) offorcign UNA into cells .-num. Deliver) was 
measimd within 24 li after irarisfcOion. using tlo>% 
cvtomeirv :o detect the transfer of AC As labeled with ihvmidmc 
analogue." I his technique can be used to optimi 'e deliver) parameters 

of 

A« es and heterologous I )N A into cells and eventuallv tissue. 
MllllOD: 

( hmcsr hamster o\ar> U T K ) J cells carrvmg artificial 
chromosomes were grown m media supplemented with 
lododeow uridine 

, Ml ,d i. 1 he f»0-mh artificial chromosome was punHed 

lv. How cMomi'trv sorting and transfectcd in'ot hinese 

hani.tc- Una tibn>b1aM cells ( YT'M) or mous, connective H^ue cells 

1 1 Mitf -)| using i ipotcctAMlM-: 2000irade mark, a eationie lipid. 

and . 
Sapertecttiade mark, a canonic dendnmer. i he cells were incubated 

" U a, | [T< '-conjugated anli-brotni idcow uridine ( Brdl Hi ) ant l hod v and 
anal >/ed 

bv flow cytometry, kll Td-mcorporated 
artificial thromosome expressing green tluoieseenl 
proteii ((d lM was translceted into V^)-4celU. Deliver) was 
measured at 

24hand(rl -['expression was detected at 4S h. Kl Si I IS: I be 
deliver) of 

intact artificial chromosomes into \'7<M and I Mtk- 

cclls was detected within 2 h and up to 4X h post-transt'ection. 

Maximum . IIVI 

dekvery rates of 2( >" „ and 14"., were obseneo using I ipolectAMINk 

2000 and. 

Superfect respccli\eK. Flow cytometry data 
correlated with microscopic observations. Idl id incorporation 
resulted m 

less q-.ienchmg after staining with lloeehst .V2-K and chromomvein 
A3 than 

Hrdl id incorporation. The fluorescence intensity ot the IT 1 C - 
conuniated 

anti-Hrdl rd antibody was greater with Idl rd-ineorporutcd 
chromosomes than 

w rh lirdl rd-mcorporated chromosomes. ( OM T I Sl( )N: I he 

result >. indicate 

tbat Idl rd-tabeled artificial chromosomes urn be 

detected 24 h after transfection. 1 bis cfticicrt. sensitive, 
hnjh- throughput detection technique is being used to evaluate and 
optimi/i' 

othe. transfer technologies (e.g.. cleetroporauon and sonoporalion ). 
different deliver) reagents, and protocols in a variety ol eelK nmln 
This uork represents the first step in utilizing artificial 
chromosomes as noimral vectors for gene merap). 
( op- riizli; 2'HU Wilcy-I i^. Inc. 
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